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CHAPTER I 
INTRODUCTION 
The theory and measurement of demand is the essence of demand 
analysis* For the most part, the problem consists of the difference 
between the concept of demand as it exists in economic theory and the 
measurement of demand by statistical methods* The former provides a guide 
for measurement while the latter attempts to yield quantitative estimates 
within the limits of actual experience* 
Business men know that the demand for most products is affected by 
many other factors in addition to price* These other factors may include 
such elements as income levels, the availability of substitute products, 
population, the availability of credit, the cost of living, and the trend 
of business activity, and a host of other factors* Thus, a demand formula 
is any rule or formula which indicates that demand is a function of one 
or more than one variable. 
The development of a list of explanatory variables is both useful 
and difficult. If the major factors which cause changes can be developed, 
a better understanding of a company’s past sales and possibly its future 
sales is obtained. The explanatory variables may then be used as a guide 
in forecasting future sales and in planning capital expenditures. 
Several studies have been made on the demand for automobiles. The 
best knovm and most elaborate study is The Dynamics of Automobile Demand, 
(1939) by C. F. Roos and Victor Yon Szeliski, sometimes referred to as 
the General Motors study. Other studies include, Factors Influencing the 
Demand for Automobiles (1950), by Peter E. De Janosi, Consumer Markets for 
1 
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Durable Goods (1952), by L. Jay Atkinson, and Demand for Auto;nobiles in 
the United States (1957), by Gregory C. Chow. All of these studies deal 
with aggregate demand for new automobiles. There are no published studies 
on the demand for automobiles of an individual manufacturer. 
Purpose.--The purpose of this study was to analyze the available data 
measuring principal factors affecting demand for Chrysler automobiles. 
These factors were analyzed by statistical methods, with a view of showing 
the relative importance of the separate factors which influenced the sales 
of Chrysler automobiles since World War II. 
Limitations.—The significant limitations of this study are (1) only 
quantitative factors are measured due to the difficulty in measuring 
qualitative factors; and (2) the period of this study is 1946-1960. 
Definition of Temns.—Demand with reference to market demand, has a 
specific meaning to professional economists: it is dependent relationship 
revealing the quantity of a particular commodity that will be purchased 
at various prices at a given time and place,-1- everything else remaining 
constant. 
Since demand is a functional concept it may be expressed not only 
arithmetically in the form of a curve, but also algebraically in the fona 
of an equation such as D * F(P), which means that demand is a function of 
price. However, the demand for most products is affected by factors other 
than or in addition to price. Thus a simple relation as above may be 
inadequate to explain the variations in demand and a multiple relation may 
be necessary. The phrase "demand function" is used to denote the multi- 
^■Louis Siegelman and Milton H. Spencer, Managerial Economics 
(Homewood, 1959), p. 135. 
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factor meaning of demand as employed in this study# In the equational 
form it is expressed, Y » f(X]_, X2, Xn), where the X's denote the 
independent variables which influence demand. Thus, a demand function 
is any rule or formula which connects the amount of a commodity taken 
by consumers with the factors which influence it# 
Procedure#—Chapter II presents some of the most important 
factors which might be expected to influence the demand for new 
cars# Chapter III consists of a statistical analysis of factors 
affecting demand for Chrysler automobiles# An examination of the 
scatter diagrams in Chapter III indicates that the relationship 
between the variables is linear# Thus, the method of analysis 
used is that of Simple Linear Correlation# Chapter IV consists 
of a summary and caiclusions. 
CHAPTER II 
FACTORS WHICH MIGHT BE EXPECTED TO AFFECT DEMAND FOR NEW AUTOMOBILES 
In order to arrive at a measure of the demand for Chrysler Corpora¬ 
tion’s cars, it is necessary to take into account factors which influence 
or affect the demand for automobiles in general. 
General Business Activity 
It has been long recognized in the automobile industry that sales 
show a high degree of correlation with general business activity. This 
is to be expected since the level of business activity governs to a large 
extent the incomes of automobile buyers. The trend of business activity 
is also believed to exert an important psychological influence on auto¬ 
mobile sales, as it does on all durable consumers’ goods, the replacement 
of which may be postponed. When business is improving, people have more 
confidence and are willing to make the necessary outlay for the purchase 
of a new car or undertake the commitment in the case of a time sale. When 
business is declining, the reverse influence is felt. This in turn 
affects business activity and incomes in the same direction with a cumu¬ 
lative effect.1 
During the last seventeen years the automobile industry has gone 
through some hectic changes. There was World War II, with the shutdown 
of car production. Afterwards there was a great shortage of and scramble 
for cars. The period reached a climax in 1955, when 7.2 million cars 
1C. F. Roos and Victor Von Szeliski, The Dynamics of Automobile 
Demand (New York, 1939), pp. 9-10. 
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were sold. In 1957 the market was glutted with cars. This was followed 
in 1958, by a recession in the industry. The 1958 recession, for the 
most part, was an automobile recession since the automobile industry, 
directly or indirectly, accounts for one out of every six jobs in the 
United States* When automobile demand declines, the repercussions run 
all through the economy.1 
The importance of general economic activity is further highlighted 
in a comment by one of the leaders in the industry.2 
Q. Do you look for 1959 to be a good year for autos? 
A. Mr. Henry Ford II, president, Ford Motor Company: This is 
entirely dependent upon general economic conditions. Right 
now there are many factors present in the automobile market 
that could start a resurgence. All that is needed is the mood 
to buy a renewal of confidence in the future. 
Disposable Personal Income 
The income of buyers is a basic demand determinant and along with 
price often accounts for most of the variations in sales for many con¬ 
sumer products.3 National income represents the total payments to the 
factors of production. Therefore, it is another factor influencing the 
demand for automobiles. However, not all of national income is available 
for the purchase of goods and services. National income is not identical 
with personal income. Some items in national income are not received by 
l"New Era Coming in Autos,” U. S. News and World Report, June 13, 
1958, pp. 46-47. 
2Ibid., p. 47. 
^Louis Siegelman and Milton E. Spencer, op. cit., p. 146 
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Individuals at all, such, as undistributed corporate profits, corporate 
profit taxes, corporate inventory valuation adjustments and social insur¬ 
ance contributions. These are regarded as factor costs but they are 
either retained by the corporation or paid to the government and there¬ 
fore are not part of personal income to anyone. On the other hand 
individuals receive transfer payments from business firms and the governr- 
ment which are not included in national income. Personal income, then, 
is national income less items of factor cost not received by individuals, 
plus items received by individuals but not a part of national income.! 
Not all of the personal income of individuals is available for 
consumption, because taxes constitute a prior claim on it. Disposable 
personal income, then, represents that portion of national income which 
is available for the purchase of goods and services.2 
In order to buy new cars consumers must be able to pay for them or 
obtain credit. Since disposable personal income is available for the 
purchase of goods and services, of which automobiles are a part, it is 
a major factor which influences their demand* 
Price and Price Change Anticipation 
When attention was first directed toward demand phenomenon, it 
was usually considered in relation to price alone. Other factors were 
^William H. Kiekhofer, Economic Principles. Problems, and Policies 
(New York, 1951), p. 209. 
2Ibid.. p. 210. 
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T*i3LE 1 
National Income, Personal Income And Disposable 
Personal Income, United States, 1958 
Millions of dollars 
National income 366 ,183 
Less: Undistributed corporate 
profits 
Corporate profits tax 
liability 
Corporate inventory valuation 
adjustment 







Plus: Net interest paid by 
government 
Government transfer payments 




Personal income 359,239 
Less: Personal tax and nontax payments 42,561 
Disposable personal income 316,678 
United States Department of Commerce, Survey of Current Business, 
July, 1959, p. 9. 
neglected as unimportant or having only long-run influences.However, 
price is only one of the many factors determining demand for many pro¬ 
ducts. Uhile price and price variations play significant parts in 
accounting for variations in the consumption of most agricultural pro¬ 
ducts, they may account for only a small part of the actual variations 
in demand for most durable goods. According to Roos and Szeliski 
F. Roos and Victor Von Szeliski, op. cit., p. 24. 
8 
variations la prie» merely induces short tern speculation for many items 
and does not appear to be the most significant factor in accounting for 
variations in the demand for automobiles*^ 
During periods when costs are rising, prospective automobile pur- 
chasers tend to anticipate an increase in the price of automobiles* This 
is most likely to be the case when costs have been rising over a period 
of time without an increase in the price of automobiles* If automobile 
buyers do not arrive at the conclusion that prices are likely to rise, 
they are almost certain to have it impressed upon them by dealers and 
salesmen*2 The result is that sales tend to bulge during the price in¬ 
crease anticipation period, and decline after the price increase has taken 
place* Thus, price change anticipation is another factor which influences 
the demand for new cars* 
Used Car Prices and Stocks 
Used car prices are closely tied up with the price of new cars since 
they have a direct bearing upon the trade-in allowance that a new car 
buyer is able to obtain* The effective price of new cars is the new car 
price minus the trade-in allowance**^ Between 1953 and 1956 many buyers 
became ear owners because the huge sale of new cars forced the price of 
used cars down* But these decisions to purchase used cars kept used car 
^C* F. Roos and Victor Von Szeliski, op, cit*, p* 25. 
g 
Ibid» » p# 15# 
3Ibid. 
9 
prices high enough for dealers to offer attractive trade-in allowances, 
and made possible a high level of new car sales.1 
The automobile industry recognizes that a high volume of used car 
sales is essential to maintain a market for new cars since most new car 
sales involve trades.2 The practice of accepting trade-ins means that 
several different persons, including the ones who buy used cars, are 
advancing part of the cash to cover the price of a new car. Thus, during 
periods when deals’ used car stocks are increasing the portion of income 
required to purchase a new car is less than would otherwise be the case. 
Conversely, when dealers’ used car stocks are deci’easing a larger portion 
of income is required to purchase a new car.3 The building up or liqui¬ 
dation of dealers’ used car stocks constitute another important factor 
which might cause new car sales to fluctuate. 
Scrappage Rate 
Since unit sales of new cars equal the number of cars scrapped plus 
the increase in the number of cars on the road, scrappage and growth 
constitute the two measures of unit volume. For example, the number of 
motor vehicles registered in the United States increased from 55.7 million 
‘'’Gilbert Bruck and Sanford S. Parker, "The Biggest Car Market Yet," 
Fortune. (November, 1556), p. 111. 
2 
"New Era Coming in Autos," U. S. News and World Report. June 13, 
1958, p. 50. 
3 
C. F. Roos and Victor Von Szeliski, op. cit«. pp. 15-16. 
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vehicles in 1957 to 56.6 million vehicles in 1956.1 This was a net 
increase (net growth) of .9 million vehicles over the 1957 figure. Also, 
there were 3.6 million vehicles scrapped in 1958.2 Thus, unit sales 
of new cars of 4.7 million in 1958,3 equal the growth in the number of 
cars .9 million plus the number of cars scrapped, 3.6 million. The 
discrepancy of .2 million cars is possibly due to the fact that the 
number of cars scrapped is only an estimate. 
The number of old cars is steadily increasing and it was estimated 
in 1956 that if the scrappage rate remained constant, nearly five million 
cars would be scrapped in 1961. The scrappage rate is dependent upon 
(1) the durability of old cars and the cost of repairing and operating 
them, and (2) the tendency of old cars to become obsolete, which in turn 
depends on the rate at which the automobile industry improves and 
innovates. The latter was the case in 1955. 
If the industry improves and innovates and sells hard enough to 
corral more new customers than it otherwise would—as it did in 
1955—it automatically lowers the price of used cars all down the 
line. Thus, it either encourages first-car and multiple ownership 
or forces old used cars out of the market and into the scrap yard. 4 
Automobile Facts and Figures, (Automobile Manufacturers Association 
Inc.), Automobile Manufacturers Association Inc., 1961, p. 18. 
2Ibid., p. 81. 
3 
.bid., p. 16. 
4 
Gilbert S. Bruek and Sanford S. Parker, op. cit.t p. 113. 
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In either case, the demand, for cars is increased and the influence of 
the rate of scrappage is felt on the demand for nev; cars. 
Seasonal Variations 
The seasonal influence is usually considered the most important of 
the various factors effecting monthly changes in automobile sales. How¬ 
ever, in 1957, Fox*d Motor’s president, Henry Ford II, speculated on the 
possibility that a new seasonal pattern may be emerging in automobile 
sales. In the report to stockholders, he conceded that for the second 
year in a row, there was no marked upturn in new car sales. He then stated 
that, "if a new seasonal pattern is developing which would distribute 
sales more evenly throughout the year, it would alleviate some of our 
scheduling problems and bring a greater degree of employment stability to 
the industry."! 
Historically, the automobile industry has turned out between 55 
per cent of annual production in the first half of each year. When new 
cars were introduced in the fall, production would rise sharply from 
November through January and reach a peak in April or May before declining 
rather sharply toward the end of the model run.^' 
The manufacturers production curve was geared to sales which normally 
ran under production in January and February, and would overtake pro¬ 
duction in May and June. The industry had to start off the year with 
^"New Auto Trend?" Business Week, June 1, 1957, p. 38. 
2 
Ibid., p. 38. 
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heavy production to give dealers a backlog to carry them through the 
45-60 day period when sales would be higher than production. Ford con¬ 
cluded that if seasonality was really vanishing from the automobile 
industry, late summer sales would have to play an important role in 
leveling out the production graph.^ It has been difficult to measure the 
effect of the seasonal influence due to the large deferred demand experi¬ 
enced in the industry in the postwar years before 1956. It may take 
several more years data to determine if a new seasonal pattern is emerging.2 
Family Formations 
The number of family formations is another important factor in¬ 
fluencing the demand for automobiles. The purchase of an automobile is 
usually thought of as a family or household^ purchase. Since automobiles 
are no longer considered a luxury but a basic means of transportation, 
an increase in the number of families will most likely lead to an increase 
in the demand for transportation and thus for automobiles. 
Between 1948 and 1960, the number of families increased 25.6 per 
cent from 42.5 million to 53.4 million,^ while the number of families 
^Ibid., p. 39. 
2 
Elmer C. Bratt, Business Forecasting. (Hew York, 1958), p. 224. 
3 
A household consists of all persons living in the same dwelling 
and related by blood, marriage, or adoption. 
4 
Automobile Facts and Figures, (Automobile Manufacturers Association 
Inc.),,Automobile Manufacturers Association Inc., 1961, p. 33. 
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owning automobiles increased from 23 million to 41 million^, or an 
increase of 78 per cent (See Chart 1). Thus, an increase in the number 
of households is another factor influencing the demand for automobiles. 
Installment Credit 
Between 60 to 70 per cent of all new cars are purchased on the 
installment plan and the terms extended car buyers often distort and 
cushion the impact of price changes. Most new car buyers measure changes 
in price by changes in monthly payments. They are more interested in 
how much it costs per month than with the actual price or duration of 
the monthly payments. For example, from 1947 to 1955, the selling price 
of new cars rose by about 30 per cent. A car that sold for about $2,000 
in 1947 sold for about $2,600 in 1955. The cash buyer saw the 30 per 
cent rise clearly. In 1947, however, the time buyer was limited to 24 
monthly installment payments and if he made a $700 down payment, whether 
in the form of cash or trade, he had to pay the balance at the rate of 
$57 per month. In 1955 the time buyer was able to get 36-month terms. 
With the same down payment, he paid off the $1,900 balance at the rate 
of $55 per month. As a result, the time buyer didn’t feel the price 
rise.2 
When installment credit is relatively easy to obtain, new car buyers 
will probably enter the market. On the other hand, when credit conditions 
1Ibid. 
2 
"Houses and Cars: What Happened to Demand." U» S. News and World 
Report, November 1, 1957, p. 91. 
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Chart 1 
The Number Of Families Owning Automobiles, 
Number Of Families, Percent Of Families 































Number of families (million) 
* Automobile Facts and Figures,(Aut o- 
mobile Manufacturers Association Inc.), Auto¬ 
mobile Manufacturers Association Inc., 1961, 
p. 33. 
tighten, automobile sales will probably decline. Installment credit 
extended then, becomes another important factor influencing the demand 
for new cars. 
Model Change 
The heart of competition in the automobile industry is the annual 
model change. Each year the manufacturers spend millions of dollars to 
redesign cars for the express purpose of creating customer dis-satisfaction 
15 
with, the present model. Although the public has come to accept model 
changes, they must not be too radical or conservative.-*- 
In 1958, it took a trained eye to detect the difference in appearance 
between the 1957 and 1958 line of Chrysler cars. One of the top men in 
a competing company said that if Chrysler maintained or increased its 
share of the market all the rest of the industry had been wrong all these 
years. Chrysler*s share of the market did decline from 19 per cent in 
1957 to 13 per cent in 1958.2 The general policy of the **Big Three” 
remains wedded to annual change of models. Industry plans call for cars 
offered year to year to have a style and appearance which differs from 
those replaced. The Big Three is convinced that buyers of new cars are 
attracted by new and different styles.3 
Llodel change constitutes an important factor determining demand 
for new cars. However, it is difficult to arrive at a precise measurement 
of the relationship between the two variables since model change cannot 
be expressed quantitatively. 
E. B. Alderfer, H. E. Michl, Economics of American Industry, 
(New York, 1957), pp. 164-65. 
"G-iant Questions Plague Detroit,” Business Week, November 9, 
1957, p. 82. 
3 
”New Era Coming in Autos," U. S. News and World Report, June 13, 
1958, pp. 48-49. 
CHAPTER III 
A STATISTICAL ANALYSIS OF FACTORS AFFECTING 
DEMAND FOR CHRYSLER AUTOMOBILES 
In the preceding chapter we discussed some of the important factors 
which might be expected to influence the demand for new automobiles* 
In our analysis of the demand for Chrysler automobiles, we shall use 
the method of simple linear correlation. Data on industrial production, 
automobile industry production, installment credit extended, the number 
of families in the United States, disposable personal income, and the 
number of vehicles scrapped are tested in simple linear correlation with 
Chrysler passenger car production over a fifteen-year period, 1946-1960. 
Chrysler passenger car sales are represented by passenger car 
production statistics compiled by the Automobile Manufacturers Associa¬ 
tion. This series was chosen for several reasons. Firstly, the new 
motor vehicle registration series,1 compiled by R. L. Polk ana Company, 
represents actual sales including the sale of U. 3. imports of motor 
vehicles. The production series is roughly equal to the new motor 
vehicle registration series when the sales of imports are subtracted from 
the latter. Secondly, the motor vehicle factory sales series,2 compiled 
by the Automobile Manufacturers Association, understates passenger car 
production figures^ in 30me years. This is due to the fact that the 
^Automobile Facts and Figures, (Automobile Manufacturers Association 
Inc.), Automobile Manufacturers Association Inc., 1961, p. 15. 
2Ibid., p. 6. 
3Ibid., p. 11. 
16 
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production data refers to tlie number of vehicles coming off assembly 
lines while factory sales represent vehicles shipped and sold to dealers 
The two series differ by a very small amount. The factory sales series 
was rejected mainly because it represents aggregate industry sales. 
The index of industrial production, compiled by the Board of 
Governors of the Federal Reserve System is used in this study as a measure 
of general business activity. The index measures the change in the 
physical volume of manufacturing and is 'watched with great interest as 
a sensitive indicator of change in the business situation,2 
Before turning to a precise measurement of the degree of cori'elation, 
it is important to discuss correlation and cause-and-effect relationships. 
The various measures of correlation do not give any clue as to the cause 
and effect relationships that are found in a series. Both graphic and 
mathematical correlation analysis merely shows the degree of relationship 
between two variables, 
John R, Stockton lists four possibilities with regard to cause-and- 
effect relations.3 
1. Two series may show a high degree of correlation, yet this 
relationship may result purely from chance. It may have 
just happened that the two series fluctuate together. 
2. A second possibility is that the fluctuations in one series 
^Ibid., p. 11. 
2 
John R. Stockton, Business Statistics (Chicago: 1958). p, 485. 
3 
Ibid., pp. 422-423. 
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may cause the fluctuations in the other. 
3. Another possibility is the interchanging of the cause-and- 
effect relationship. 
4. A fourth possibility is that fluctuations in both series are 
common results of some other cause or causes. 
Thus unless a given correlation does have some proof substantiating a 
causal relation between two variables it is of little value as a state¬ 
ment of fact. 
CHRYSLER PRODUCTION and INDUSTRY PRODUCTION 
Correlating Chrysler passenger car production with the automobile 
industry production of passenger cars, from 1946-1960, we arrive at the 
regression equation Yc « 249.7944-. 1349 X (See Table 2). The straight 
line resulting from this equation is plotted in Chart 2. This regression 
equation (estimating equation) when applied to the individual values of 
the independent variable X, automobile industry passenger car production, 
gives the best fitting straight line that can be drawn. The computed 
values of Yc range from 520 thousand vehicles in 1946 to 1.28 million 
vehicles in I960. (Chart 2). In Chart 2 the regression line measures 
the changes in Chrysler passenger car production that are associated 
with variations in automobile industry passenger car production during 
the period 1946-1960. 
Fitting the straight line to the figures on which the scatter diagram 
in Chart 2 is based consists in finding the (a) and (b) values in the 
equation Yc I a+ bx. In the regression equation, b equals .1349. 
19 
Chart 2 
Scatter Diagram Of Chrysler Passenger Car 
Production AM Automobile 
Industry Passenger Car Production 
1946-1960* 
d o 














Automobile industry passenger car 
production (million vehicles) 
*Table 2 
The b coefficient shows, on the average, the change in the Y variable 
that is associated with changes in the X variable. Thi3 means that 
Chrysler passenger car production changes by 134 vehicles for each change 
of 1000 passenger cars produced in the automobile industry. 
The standard error of estimate Sy measures the amount by which 
actual observations deviate from the regression line. It is an indication 
20 
TABLE 2 
Computation Of The Linear Regression Equation 
Chrysler Passenger Car Production And Automobile Industry 















X y2 X2 XY 
1946 540a 2155c 291600 4644025 1163700 
1947 767 3530 588289 12460900 2707510 
1948 835 3899 697225 15202201 3255665 
1949 1115 5092 1243225 25928464 5677580 
1950 1194 6636 1425636 44036496 7923384 
1951 1229 5311 1510441 28206721 6527219 
1952 953 4325 908209 18705625 4121725 
1953 1247 6132 1555009 37601424 7646604 
1954 720 5507 518400 30327049 3965040 
1955 1371 7950 1879641 63202500 10899450 
1956 871 5807 758641 33721249 5057897 
1957 1223 6120 1495729 37454400 7484760 
1958 581^ 4247a 337561 18037009 2467507 
1959 738 5600 544644 31360000 4132800 
1960 1019 6701 1038361 44903401 6828319 
Total 14403 79012 14792711 445791464 79859160 
a 
Automobile Facts and Figures, (Automobile Manufacturers Association 
Inc.), Automobile Manufacturers Association Inc., 1958, p. 10. 
^Automobile Facts and Figures, (Automobile Manufacturers Association 
Inc.), Automobile Manufacturers Association Inc., 1961, p. 11. 
Q 
Automobile Facts and Figures, (Automobile Manufacturers Association 
Inc.), Automobile Manufacturers Association Inc., 1958, p. 10. 
Automobile Facts and Figures, (Automobile Manufacturers Association 
Inc.), Automobile Manufacturers Association Inc., 1961, p. 11. 
21 
la the correlation of Chrysler passenger car production with passenger 
car production in the autcaaobile industry the standard error of estimate 
is 168.2 thousand vehicles* With the first scatter band, which is the 
computed value of Y plus ox minus lSy we find 60 per cent of the items. 
For a normal distribution approximately 68 per cent of the observations 
fall within the range of plus or minus lSy and 95.45 per cent of the items 
fall within the range of plus or minus 2Sy* In this correlation ail of 
the items fall within the range of plus or minus 2Sy (Chart 2). 
A very high coefficient of correlation r = *985 is found between 
Chrysler production and industry production. The explained variance, 
which is that part of the total variance explained by the relationship 
between the two variables, is 97 per cent of the variation in Chrysler 
passenger car production. The coefficient of determination, r2» that 
portion of the total variation which has been explained, shows that 
industry production accounts for 97 per cent of the total variance in 
Chrysler production. 
REGRESSION EQUATION 
ÉX - 79012 
£Y * 14403 
*XY * 79859160 
445791464 
£Y2 * 14792711 
N = 15 
b - N SXY - *X *Y 
N £X2 - («X)2 
^John R. Stockton, op. cit.. p. 435 
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b = (15) (79859160) - (79012) (14405) = 443275816 
(15) (445791464) - (79012)£ 
a r * x2 IY - ^ xr 
N^.X£- [£l)2 
a s (445791464) (14405) - (79012) (79859160) s 110902506072 
(15) (445791464) - (79012)2 443975816 
a r 249.794025 
YC = 249.794 + .1349X 
Sy
2 * 14792711 - (249.794025) (14405) - (.1548667245) (79859160) 
- 1“ Sy2 
<ry
2 :N£Y2 - ( £.Y)2 
N 
en2 = (15) (14792711) - (14403)2 = 14444256 - 962950.4 
STANDARD ERROR OF ESTIMATE 
a £.Y - b i.TI 
N 
15 
S 2 r 424564.54 - 28305.623 
y 15 
Sy = 168.24 
CORRELATION COEFFICIENT 
15 15 
r2 * 28505.625 = 1- .0294 - .9706 
962950.4 
r - 985 
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CHRYSLER PRCDUCTICK and IIIDUSTRIAL PRODUCTION INDEX 
Correlating Chrysler passenger production with the Federal Reserve’s 
Industrial Production Index from 1946-1260, we arrive at the regression 
equation Yc = 645.401”+' 2.87195X. The straight line resulting from the 
equation is plotted in Chart 3. 
A high coefficient of correlation r z .967 is found between Chrysler 
production and the industrial production index. This correlation pre¬ 
sents some difficulty in determining which of the variables is the cause 
of change in the other.^ In 1957 automobile production had a weight of 
2.032 in the industrial production index. Automobile production probably 
had a greater indirect weight through its use of steel. In spite of the 
difficulty of determining which of the variables is the cause of change 
in the other, the relatively small degree of iveight given automobile 
production suggests that industrial production is the causal variable. 
The coefficient of determination r2 shows that industrial production 
accounts for 93.6 per cent of the total variance in Chrysler production. 
The standard error of estimate for this correlation is 286.299 
thousand vehicles. We find that 66.67 per cent or 10 of the observations 
lie within the range of plus or minus lSy (Chart 3). All of the obser¬ 
vations lie within the range of plus or minus 2Sy. The year to year 
fluctuations of Chrysler production and the industrial production index 
^Ibid., pp. 422-423. 
2 
Board of Governors of the Federal Reserve System, Federal Reserve 
Bulletin. (Washington, February, 1961), p. 215. 
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Chart 3 
Scatter Diagram of Chrysler Passenger Car 
Production And Industrial Production Index, 
1946-1960* 
H f! IB 
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*Table 3 
are moderate with the exception of 1953-54 and 1957-58 which are periods 
of recession. 
REGRESSION EQUATION 
£X = 1934 £X2 = 257364 
«.Y = 14403 £Y2 = 147327U 
r 1876576 N - 15 
b ~ (15) (1876576) - (1954) (14405) r 293238 = 2.87195 
(15) (257364) - (1934)2 120104 
a r (257364) (14405) - (1934) (1876576) s 77515708 * 645.40488 
(15) (257364) - (1934)2 120104 
Yc r 645.40488-t- 2.67195X 
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TABLE 3 
Canputation Of The Linear Regression Equation 
















1946 540 a 90° 291600 8100 48600 
1947 767 99 a 588289 9801 75933 
1948 835 103 697225 10609 86005 
1949 1115 98 1243225 9604 109270 
1950 1194 113 1425636 12769 134922 
1951 1229 123 1510441 15129 151167 
1952 953 127 908209 16129 121031 
1953 1247 138 1555009 19044 172086 
1954 720 130 518400 16900 93600 
1955 1371 146 1879641 21316 200166 
1956 871 151 758641 22801 131521 
1957 1223 152 1495729 23104 185696 
1958 581b 141 337561 19881 81921 
1959 738 159 544644 25281 117342 
1960 1010 164 1038361 26696 167116 
Total 14403 1934 14792711 257364 1876576 
Automobile Pacts and Figures, (Automobile Manufacturers Association 
Inc.), Automobile Manufacturers Association Inc., 1958, p. 10. 
b 
Automobile Facts and Figures, (Automobile Manufacturers Association 
Inc.), Automobile Manufacturers Association Inc., 1961, p. 11. 
c 
Board of Governors of the Federal Reserve System, Federal Reseive 
Bulletin, July 1954, p. 761. 
d 
Board of Governors of the Federal Reserve System, Federal Reserve 
Bulletin, February 1961, p. 216. 
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STANDARD ERROR OF ESTIMATE 
S 2 : 14792711 - (645,40488) (14403) - (2,87195) (1876576) 
7  
S 2 = 107512,0702 = 71674.7134 
y 15 
S = 286.299 
y 
CORRELATION COEFFICIENT 
C* 2 - (151 (14792711) - (14405^2 = 14444256 
y is is 
cr 2 r 962950.4 
i‘2 s 1- 71674.7134 = 1- 0.0744 = .9256 
962950.4 
r z .962 
CHRYSLER PRODUCTION and INSTALLMENT CREDIT EXTENDED 
The relationship between Chrysler passenger car production and 
installment credit extended, during the period 1946-1960, is shown by 
the regression equation Yc = 864.927 ■+* 3.162X (Chart 4). The X variable 
represents the amount of installment credit extended. An increase of one 
billion dollars in installment credit extended is associated with an 
increase in Chrysler passenger car production of 3.162 cars. The standard 
error estimate is 250.08 thousand vehicles. Within the range of plus 
or minus one standard error of estimate 53.55 per cent or 8 of the 
observations are found. This is less than 68 per cent of the items which 
might be expected in a nonaal distribution. However, all of the 15 
observations fall within the range of plus or minus two standard errors 
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Chart 4 
Scatter Diagram Of Chrysler Passenger Car Production 
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*Table 4 
of estimates. The year to year fluctuations between Chrysler production 
and installment credit extended are moderate with the exception of 1953- 
54, 1954-55, and 1957-58. During the periods 1953-54 and 1957-58 the 
economy was in a recession. The automobile industry experienced a 
banner year in 1955 which accounts for the upsurge in production during 
that year. 
The correlation between Chrysler production and installment credit 
extended was measured and the coefficient of correlation was found to 
be .967. The coefficient of determination indicates that 93.9 per cent 
of the total variance in Chrysler production is accounted for by the amount 
of installment credit extended 
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TABLE 4 
Computation Of The Linear Regression Equation 














X Y2 X2 XT 
1946 540 a 8.5C 291600 72.25 4930.0 
1947 767 12.7 588289 161.29 9740.9 
1948 835 15.5 697225 240.25 12942.5 
1949 1115 18.0 1243225 324.00 20070.0 
1950 1194 21.3 1425636 453.69 25432. 2 
1951 1229 22.8 1510441 519.84 28021.2 
1952 953 28.4 908209 806.56 27065.2 
1953 1247 31.6 1555009 998.56 39405.2 
1954 720 3l.ld 518400 967.21 22392.0 
1955 1371 39.0 1879641 1521.00 53469.0 
1956 871 40.2 758641 1616.04 35014.2 
1957 1223 42.6 1495729 1814.76 52099.8 
1958 561b 40.8 337561 1664.64 23704.8 
1959 738 49.1 544644 2410.81 36235.8 
1960 1019 50.3 1038361 2530.09 51255.7 
Total 14403 451.9 14792711 16100.99 441778.5 
a 
Automobile Facts and Figures. (Automobile Manufacturers Association 
Inc.), Automobile Manufacturers Association Inc., 1958, p. 10. 
b 
Automobile Facts and Figures. (Automobile Manufacturers Association 
Inc.), Automobile Manufacturers Association Inc., 1961, p. 11. 
c 
Board of Governors of the Federal Reserve System, Federal Reserve 
Bulletin, July, 1954, p. 760. 
Board of Governors of the Federal Reserve System, Federal Reserve 
Bulletin, February, 1961, p. 208, 
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REGRESSION EQUATION 
4.X = 451.9 4X2 = 16100.99 
iY - 14403 4Y2 = 14792711 
*XY - 441778.5 N = 15 
b = (15) (441778.5) - (541.9) (14403) z 117961.80 = 3.16241 
(15) (16100.99) - (451.9)2 37301.24 
a = (16100,99) (14403) - (451.9) (441773.5) = 32262854.82 
(15) (16100.99) - (451.9)2 37301.24 
a z 864.927 
Yc = 864.927+ 3.16241 
STANDARD ERROR OF ESTIMATE 
S 2 = 14792711 - (864.927) (14403) - (3.16241) (441778.5) 
15 
S 2 - 938082.73 - 62538.84486 
y 15 
S z 250.07 
y 
CORRELATION COEFFICIENT 
C2 = (15) (14792711) - (14403)2 - 14444256 z 962950.4 
y 5 x5 
r2 = 62538.845 z 1- .0649 „ .9351 
962950.4 
r = .967 
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CHRYSLER PRODUCTION and the NUMBER of FAMILIES IH THE UNITED 
STATES 
Correlating Chrysler passenger car production with the number of 
families in the United States we arrive at the regression equation Yc
= 
1898.5666 - 18.3516X. The straight line resulting from the equation is 
plotted in Chart 5. The regression equation indicates that a change in 
the number of families of one million is associated with a change in 
the number of Chrysler passenger cars produced of 18,352. 
The standard error of estimate, in this correlation, is 227.9 
thousand vehicles. Seven of the 13 observations or 53.8 per cent lie 
within the range of plus or minus one standard error of estimate. This 
is somewhat less than might be expected in a normal distribution. How¬ 
ever, all of the observations lie within the range of plus or minus 
two standard errojcs of estimates. Therefore, the regression equation 
seems sufficiently accurate to use to make estimates. 
In the correlation with Chrysler production and the number of 
families in the United States the coefficient of correlation was found 
to be -.963. The correlation is negative because the b coefficient in 
the regression equation Yc z 1898.57 - 18.35X is negative. This means 
that large values of one variable are associated with small values of 
the other variable. An increase in the number of families results in 
a decrease in the number of Chrysler passenger cars produced. The 
coefficient of determination 3hows that 92.8 per cent of the total 
variance in Chrysler production is accounted for by the number of families 
in the United States. The year to year fluctuations of Chrysler pro¬ 
duction and the number of families was normal except for the periods 
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Chart 5 
Scatter Diagram Of Chrysler Passenger 
Car Production And The Number Of Families 
In The United States, 1946-1360* 
39 41 43 45 47 49 51 53 55 57 
Number of families (Million families) 
♦Table 5 
1953-54 and 1957-58 when the economy was in a recession. 
REGRESSION EQUATION 
€X2 = 30790.67 
£Y2 - 13912822 
N - 13 
b = (13) (635507) - (631.5) (13096) r -51913.8 = -13.3516 
(13) (30790.67) - (631.3)2 1739.02 
a - (30790.67) (13096) - (631.3) (655507) = 3301645.22 = 1898.5666 
(13) (30790.67) - (631.3)2 1739.02 
Yc = 1898.5666 - 18.3515X 
STANDARD ERROR OF ESTIMATE 
S 2 s 13912822 - (1898.5666) (13096) - (-18.3516) (653507) 
y 13 
EX = 631.3 
= 13096 
St XT X 633507 
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TABLE 5 
Computation Cf The Linear Regression Equation 
Chiysler Passenger Car Production And The Number Of Families 












X Y2 X2 XY 
1948 835a 42.5° 697225 1806.25 35487.5 
1949 1115 44.1 1243225 1944.81 49171.5 
1950 1194 45.7 1425636 2083.49 54565.8 
1951 1229 46.3 1510441 2143.69 56902.7 
1952 953 47.2 908209 2227.84 44981.6 
1953 1247 48.0 1555009 2304.00 59856.0 
1954 720 48.7 518400 2371.69 35064.0 
1955 1371 49.3 1879641 2430.49 67 590.3 
1956 871 50.4 758641 2540.16 43898.4 
1957 1223 51.2 1495729 2621.44 62617.6 
1958 581b 52.0 337561 2704.00 30 212. 0 
1959 738 52.5 544644 2756.25 38745.0 
I960 1019 53.4 1038361 2851.56 54414.6 
Total 13096 631.3 13912822 30790.67 633507.0 
a 
Automobile Facta and Figures. (Automobile Manufacturers Association 
Inc.), Automobile Manufacturers Association Inc., 1958, p. 10. 
kAutomobile Facts and Figures, (Automobile Manufacturers Association 
Inc.), Automobile Manufacturers Association Inc., 1961, p. 11. 
CIbid.. p. 33. 
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SE- 675060.8ô7ô r 519E7.75904 
y    
S r 227.8758477 
y 
CORRELATION COEFFICIENT 
C 2 - (15) (15912822) - (13096)2 - 9361470 = 720113.0759 
J 13 13 
X'2 = 1- 519 27.75904 : 1- .07211 = .9579 
720113.0769 
r = .963 
CHRYSLER PRODUCTION and DISPOSABLE PERSONAL INCOME 
In the congelation between Chrysler passenger car production and 
disposable personal income the regression equation was found to be Yc : 
877.339 ■+“ .329X. Thus, a one per cent change in disposable personal 
income is associated with a change in Chrysler passenger car production 
of .329 thousand vehicles. The estimating line resulting from the 
regression equation is shown on Chart 6. 
The standard error of estimate was found to be 252.6 thousand 
vehicles. Within the range of plus or minus one standard error of estimate 
60 per cent or 9 of the observations ai*e found in Chart 6. All of the 
observations fall within the range of plus or minus two standard errors 
of estimates. This indicates that estimates based on the regression 
equation are reliable. 
The correlation coefficient was found to be .966. Hie coefficient 
of determination shows that 93.37 per cent of the total variance in 
Chrysler passenger car production is accounted for by disposable personal 
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Chart 6 
Scatter Diagram Of Chrysler Passenger Car 
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♦Table 6 
income. The large fluctuations of Chrysler production and disposable 
personal income from 1953 to 1954, and 1957 to 1958 were due to recessions 
in the economy. 
REGRESSION EQUATION 
£X = 3776.1 £X2 r 1003424.57 
*Y = 14403 £Y2 = 14792711 
1XY = 3643191.8 N - 15 
b = (15) (5643191.8) - (3776.1) (14403) = 260708.7 a .328996 
(15) (1003424.57) - (3776.1)2 792437.34 
a r UQ05424.57) (14403) - (3776.1) (5643191.8) = 695267525.75 
(15) (1003424.57) - (3776.I)2 
a * 877.379 




Computation Of The Linear Regression Equation 














X Y2 X2 XY 
1946 540a 160.0° 291600 25792.36 86724.0 
1947 767 170.1 588289 28934.01 130466.7 
1948 835 189.3 697225 35834.49 158065.5 
1949 1115 189.6 1243225 35948.16 211404.0 
1950 1194 207.7 1425636 43139.29 247993.8 
1951 1229 227.5 1510441 51756.25 279597.5 
1952 953 238.7 908209 56977.69 227481.1 
1953 1247 252.5 1555009 63756.25 314867.5 
1954 720 256.9 518400 65997.61 184968.0 
1955 1371 274.4 1879641 75295.36 376202.4 
1956 871 292.9 758641 85790.41 255115.9 
1957 1223 307.9 1495729 94802.41 376561.7 
1958 581b 316.5 337561 100425.61 183886. 5 
1959 738 337.3d 544644 113771.29 248927.4 
I960 1019 354.2 1038361 125457.64 360929.8 
Total 14403 3776.5 14792711 1003673.83 3643191.8 
Automobile Pacts and Figures, (Automobile Manufacturers Association 
Inc.), Automobile Manufacturers Association Inc., 1958, p. 10. 
kAutomobile Pacts and Figures, (Automobile Manufacturers Association 
Inc.), Automobile Manufacturers Association Inc., 1961, p. 11. 
c 
United States Department of Commerce, Survey of Current Business. 
July, 1959, p. 11. 
d 
United States Department of Commerce, Survey of Current Business, 
May, 1961, p. 8. 
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STANDARD ERROR OF ESTIMATE 
S 2 s 14792711 « (877.379) {14405} - (.328996) (3643191,8) 
y 15 
S 2 = 957225»734 = 63815.0489 
* 15 
Sy ~ 252.61 
CORRELATION COEFFICIENT 
c 2 « (15) (14792711) - (14403)2 - 1444425S = 3S2S5Û 
y is is 
r2 - 1- 63815.04S9 r 1- .0663 - .9337 
962950 
r2 = .966 
CHRYSLER PRODUCTION and NUMBER OF VEHICLES SCRAPPED 
Correlating Chrysler passenger car production with the number of 
vehicles scrapped we arrive at the regression equation Yc = 880.757 
• 0411X. The estimating line resulting from the regression equation is 
shown on Chart 7. A change in the number of vehicles scrapped of 1000 
is associated with a change in Chrysler production of 41 vehicles. 
The standard error of estimate is 239.91. Nine of the 12 observations 
or 75 per cent fall within the range of one standard error of estimate. 
All of the observations fall within the range of plus or minus two 
standard errors of estimates. 
The coefficient of correlation was found to be .958. The coefficient 
of determination shows that 91.84 per cent of the total variance in 
Chrysler passenger car production is accounted for by the number of 
vehicles>scrapped. The year to year fluctuations of Chrysler production 
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Chart 7 
Scatter Diagram Of Chrysler Passenger 




" 3 1200 
3 3 
i £ 2 looo 
a —- H 
*33 800 
h 4» > 
« O 















1,3 1.7 2.1 £.5 2.9 3.3 3.7 4.1 4.5 
Number of re hi cl es scrapped 
(Million vehicles) 
♦Table 7 
and the number of vehicles scrapped are rather large from 1953-1958. 
The automobile industry was busy satisfying the post World War II de¬ 
fended demand for automobiles until 1951. Since that time automobile 
sales, and thus production, have fluctuated from year to year in rather 
large amounts. Since 1950 sales have been largely in the replacement 
market. Thus, the fluctuations from 1953 to 1958 are due mainly to 
the replacement demand for new automobiles. Also, 1953-54 and 1957-58 
were periods of recession in the economy. 
REGRESSION EQUATION 
^X2 = 125036032 
£T2 2 12918006 
N T 12 
£2= 37396 




Computation Of The Lineal- Regression Equation 













X y2 X2 XY 
1947 767 a 1374
C 588289 1867876 1053858 
1948 835 1780 697225 3168400 1483600 
1949 1115 2616 1243225 6843456 2916840 
1950 1194 2598 1425636 6749604 3102012 
1951 1229 3122 1510441 9746884 3856938 
1952 953 3163 908209 10004569 3014339 
1953 1247 5466 1555009 12013156 4322102 
1954 720 3840 518400 14745600 2764800 
1955 1371 3773 1879641 14235529 5172783 
1956 871 4327 758641 18722929 3768817 
1957 1223 3702 1495729 13704804 4527546 
1958 581b 3635 337561 13213225 2111935 
Total 12106 37396 12918006 125036032 58075570 
^Automobile Facts and Figures, (Automobile Manufacturers Association 
Inc.), Automobile Manufacturers Association Inc., 1958, p. 10. 
bAutomobile Facts and Figures, (Automobile Manufacturers Association 
Inc.), Automobile Manufacturers Association Inc., 1961, p. 11. 
°Ibld., p. 8. 
b z (12) (38075570) - (37596) (12106) = 456906640 - 452715976 
(12) (125036032) - (37396)2 1500432384 - 1398460816 
b = 4190864 r .04109835792 
101971568 
a r (125056032) (12106) - (37396) (38075570) = 89612187672 
(12) (125036032) - (37396)2 101971568 
a = 880.7571505 
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Yc - 880.757+ .041IX 
STANDARD ERROR CF ESTIMATE 
Sv^ “ 12918006 - (860.7571505) (18106) - (.0410983579) (38075570) 
12 
S 2 : 690716.53 r 57559.7108 
y i2 
Sy = 239.91 
CORRELATION COEFFICIENT 
2 r US), US9IfiflQfil U£LQS.).2 = = 705069.6666 
y 12 12 
r£ = 1- 57599.7108 = 1- .0816 r .9184 
705069.6666 
r ” 958 
CHAPTER IV 
SUMMARY AND CONCLUSIONS 
Some of the most important factors which might be expected to 
affect the demand for new automobiles were presented in Chapter II. 
This list included both quantitative and qualitative factors. The 
quantitative factors, except for price, were selected for statistical 
analysis, in Chapter III, with reference to Chrysler passenger car 
production. 
One of the most important factors affecting demand for new automobiles 
is general business activity. The level of production and thus employ¬ 
ment and income are determined, to a large extent by the level of business 
activity. The trend of general business activity also exerts an important 
psychological influence on new automobile sales, as it does on all 
durable consumers’ goods. When business is improving, consumers have 
more confidence and are willing to make the necessary outlay for the 
purchase of a new car. When business is declining consumers are reluctant 
to make the necessary outlay for the purchase of new cars and other 
durable goods. Chrysler passenger car production shows a high degree 
of correlation with the Federal Reserve’s Industrial Production Index. 
The coefficient of determination, r^, shows that 93.6 per cent of the 
total variance in Chrysler production is accounted for by the Industrial 
Production Index. 
Another factor which affects the demand for new cars is disposable 
personal income. Disposable personal income represents that portion of 
national income which is available for the purchase of goods and services. 
40 
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Th.e correlation between Chrysler production and disposable personal 
income shows a high correlation coefficient, r = «266. The coefficient 
of determination r£, shows that S3.37 per cent of the total variance in 
Chrysler production is accounted for by disposable personal income. 
Chrysler production and the price of new cars was not analyzed 
statistically in this study. While price and price variation play 
significant roles in accounting for variations in the consumption of 
most agricultural products they may account for only a small part of 
the actual variations in demand for most durable goods. Price is only- 
one of many factors determining demand for many products. 
Used car prices and stocks are also important factors determining 
demand for new automobiles. A high volume of used car sales is essential 
to maintain a market for new cars since most new car sales involve trades. 
Used car prices have a direct bearing upon the trade-in allowance that 
a new car buyer is able to obtain. 
Another important factor determining new car sales is the scrappage 
rate, since new car sales equal the number of cars scrapped plus the 
increase in the number of cars on the road. The coefficient of correlation" 
was found to be .958 correlating Chrysler production and the number of 
vehicles scrapped. The coefficient of determination shows that 91.8 
per cent of the variance in Chrysler passenger car production is accounted 
for by the number of vehicles scrapped. 
The seasonal influence is usually considered the most important of 
the various factors affecting monthly changes in new car sales. However, 
it has been difficult to measure the effect of the seasonal influence due 
to the large deferred demand experienced in the industry since World War II. 
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It may take several more years data to determine if a new seasonal 
pattern is emerging. 
The number of family formations is another factor which influences 
the demand for automobiles. Since automobiles are no longer considered 
a luxury but a basic means of transportation, an increase in the number 
of families will most likely lead to an increase in the demand for trans¬ 
portation and thus for automobiles. However, correlating Chrysler 
passenger car production with the number of families in the United States 
the coefficient of correlation was found to be -.963. Thus an increase 
in the number of families results in a decrease in Chrysler passenger 
car demand. 
Between 60 to 70 per cent of all new cars are purchased on the 
installment plan. When credit is relatively easy to obtain, more new 
car buyers enter the market. Conversely, when credit conditions tighten, 
automobile sales will probably decline. Correlating Chrysler passenger 
car production with installment credit extended the correlation coefficient 
was found to be .967. Installment credit extended accounted for 93.9 
per cent of the total variance in Chrysler production. 
Correlating Chrysler passenger car production with production in 
the automobile industry the coefficient of correlation was found to be 
.985. Production in the automobile industiy accounts for 97 per cent 
of the total variance in Chrysler production. 
All of the factors analyzed, in this study, which might be expected 
to influence the demand for new cars show a high degree of correlation 
with Chrysler passenger car production. The most important factor 
determining demand for Chrysler passenger cars is industiy production. 
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Installment credit extended and general business activity are the next 
most important factors determining demand for Chrysler passenger cars. 
Each of these factors explains 93.9 per cent of the variance in Chrysler 
production during the period 1946-1960. Disposable personal income was 
found to be the next important factor explaining demand for Chrysler 
cars. The next factor of importance in determining demand for Chrysler 
cars is the number of families in the United States. While the relation¬ 
ship between t he two variables is negative the latter seems to be highly 
significant, in explaining 92.8 per cent of the variances in Chrysler 
demand during the period 1948-1960. The number of cars scrapped is the 
last significant explanatory variable analyzed in this study. It 
explains 91.8 per cent of the variance in Chrysler production during the 
period 1947-1958. 
Each factor analyzed in this study is believed to be an important 
factor determining demand for Chrysler passenger cars. Because of the 
high degree of correlation and reliability of estimates found between 
each of the variables and Chrysler production they may be called 
explanatory variables. Therefore, these explanatory variables may be 
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